Introduction 26
Recruitment is a key demographic step that replenishes populations and ensures their 27 persistence, so it has received considerable attention in ecology (Caley et al. 1996 with adult barnacles (Fig. 1) . 86
We obtained data on SST and chlorophyll-a concentration (Chl-a, proxy for phytoplankton 87 abundance) from the OceanColor Web database from the National Aeronautics and Space 88 Administration using SeaDAS software (NASA 2016) . This website provides data measured by 89 three satellites that were operational at different times during our study period: on 24 May, and 963 recruits dm -2 on 6 June in those quadrats. As dead recruits (indicated by 107 empty shells on the substrate) were rare, these observations reveal that most of the new recruits 108 appeared during May, indicating that most of the larvae that generated the June value of recruit 109 density were in the water in April. We did not use June monthly means of SST and Chl-a 110 because each year recruit density was measured before the end of June. 111
To evaluate if barnacle recruit density differed among years during the study period, we 112 performed a one-way analysis of variance (Sokal & Rohlf 2012 Given that April SST and April Chl-a were found to be relevant for barnacle recruitment 125 (see Results), we examined possible factors that could explain the interannual changes in these 126 pelagic traits. We considered air temperature (AT) to interpret April SST changes and sea ice and 127 winds to interpret April Chl-a changes. We considered AT because, on the Gulf of St. Lawrence yearly April means calculated using data for nine cells along that coastal range) than along a 142 similar length on Northumberland Strait waters 25 km offshore (5.1 ± 0.9 mg m -3 , n = 9 years; 143 yearly April means calculated using data for nine cells along the strait). Thus, we deemed that 144 alongshore winds would be related to higher Chl-a values at Sea Spray than onshore winds. The 145 coastline including Sea Spray is relatively linear for 30 km and it is oriented at an angle of ~60° 146 relative to a meridian. Thus, we classified onshore winds as those coming from a sector between 147 290°-10° (coming from offshore Northumberland Strait waters) and alongshore winds as those 148 coming from sectors between 20°-100° and 150°-240° (all angles relative to a meridian). Then, 149
for the 2008-2016 period, we calculated the April ratio between the number of days with 150 onshore winds and the number of days with alongshore winds and, then, we analyzed the 151 correlation between that ratio and April Chl-a. 152
We did the data analyses with JMP 9.0 for MacOS (AICc) and STATISTICA 12.5 for 153
Windows. Adult barnacles (those surviving from previous years) were always in low abundances, with an 160 average of 9.2 individuals dm -2 for the study period, calculated from the 375 quadrats surveyed 161 to measure recruit density. Other sessile species that are common in nearby wave-sheltered 162 habitats (fucoid algae -Fucus sp. and Ascophyllum nodosum-and blue mussels -Mytilus edulis-) 163 were very rare in the surveyed wave-exposed habitats in June. Small thalli of Fucus sp. became 164 common in the surveyed habitats towards the fall each year, but were apparently removed by ice 165 scour in every subsequent winter. Predatory dogwhelks (Nucella lapillus) and herbivorous snails 166 (Littorina spp.) are also common in nearby wave-sheltered habitats, but they were also very rare 167 in the wave-exposed habitats surveyed during the barnacle recruitment season. 168
SST and Chl-a also varied between 2005 and 2016 (Fig. 2) . The model comparisons based 169 on AICc scores revealed that the best model included only April SST as independent variable 170 (Table 2) , explaining 32 % of the interannual variation in barnacle recruit density (Table 2 ) 171 through a positive relationship. This model was just 1.6 times more plausible than the next best 172 model, which included April SST and April Chl-a as independent variables and explained 51 % 173 of the interannual variation in barnacle recruit density ( Table 2 ). The combined influence of 174 these two variables on recruitment was positive (Fig. 3) . The other models in the set were 175 considerably less plausible, given that their evidence ratios were higher than 5 (Table 2) and high intertidal zones of wave-exposed habitats at Sea Spray. Mean recruit density was three 254 times higher at the middle zone and two times higher at the low zone than at the high zone 255 ). This suggests that recruitment differences between these coasts, 256 although present, could be smaller if data were available for the same relative elevation. 257
Given that April SST and April Chl-a contributed to explain the interannual changes in 258 barnacle recruitment at Sea Spray, we examined potential factors explaining the changes in these 259 pelagic traits. The positive AT-SST association that we encountered suggests that climatic 260 phenomena driving AT in late winter and early spring may indirectly influence recruitment 261 through effects on April SST. The four measures of sea ice load that we examined, however, did 262 not statistically explain Chl-a changes, so it is not evident whether ice has any influence. Lastly, 263
we found evidence that wind direction influences Chl-a at Sea Spray. Our results suggest that 264 onshore winds would take phytoplankton-limited surface waters from the central 265
Northumberland Strait to the coast, while alonghore winds would help to retain phytoplankton 266 near the coast, indirectly favouring barnacle recruitment. 267
Overall, this appears to be the first long-term study of more than a decade on intertidal 268 
